DNA damage in human colonic mucosa cells evoked by nickel and protective action of quercetin - involvement of free radicals?
Nickel is a toxic and carcinogenic environmental and occupational pollutant and quercetin is a dietary flavonoid that is reported to modulate effects of many mutagens and carcinogens. We investigated the ability of nickel chloride to induce DNA damage in human colonic mucosa cells in the presence of quercetin, using the alkaline comet assay. Nickel chloride (5-250 micromol/L) evoked dose-dependent DNA damage and quercetin at 50 micromol/L decreased the extent of this damage. The cells exposed to nickel chloride progressively removed their DNA damage and the presence of 50 micromol/L quercetin in the repair-incubation medium did not affect the repair kinetics. Cells exposed to nickel and treated with endonuclease III, an enzyme recognizing oxidized bases, displayed a greater extent of DNA damage than those not treated with the enzyme. Quercetin did not exert a significant effect on the production of oxidized bases by nickel. Pretreatment of the cells with a nitrone spin trap, N-tert-butyl-alpha-phenylnitrone, decreased the extent of DNA damage evoked by nickel. Quercetin caused a further decrease in the extent of the damage in the presence of the trap. The results obtained suggest that reactive oxygen species, including free radicals, might be involved in the formation of DNA lesions induced by nickel chloride in colonic mucosa cells and that quercetin may exert protective effects in these cells.